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(57)Abstract: 

PROBLEM TO BE SOLVED: To (1) provide a cross-linking 
group-containing polyamic acid that is a precursor of a cross- 
linking group-containing polyimide and has excellent storage 
stability, to (2) provide a cross-linked polyimide obtained by 
thermally treating the cross-linking group-containing polyimide 
that has excellent heat resistance and excellent soldering heat 
resistance, and to (3) provide a heat- resistant adhesive that 
contains (2) the cross-linked polyimide. 
SOLUTION: This cross-linking group-containing polyimide 
precursor characterized by having the cross-linking groups at 5 
to 99 mol.% of the molecular terminals of repeating units 
represented by general formula (1) [K is a direct bond or a 
divalent bond of CO, S02, S, O, CH2, C(CH3)2 or C(CF3)2; Ar1 
is a tetravalent group of formula (V); X is a divalent group of 
formula (VI)]. 
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[0 0 2 9] #5618 IMS Kfc^-Sfci&fCffllx 

&n*yh7*JM«>«^***li. -fiSit (4) IC^ 

tP^U y 3, 3' , 4, 4' -t7i 

^.^h7*;U7K>K-«7k^ 3, 3* , 4, 4' - 
^>V7i; >^h5*.JM<>K=*li**l, t'X (3, 
4 -v*JU^+->7x-^) X— 7\lUr&7k&k fcfx 
(3. 4-v^;UtK+->7i^U) X^l/X^f K— »7K 

tfx (3, 4-v*;utK*->7x-ju) 

£X (3, 4-y*W*y7i-;W 
-m*Vl. 2, 2-lfX (3, 4-5>A.M<**>7x=. 

;u) •Jn/ty-mfr®. 2, 2 -tfx (3, 4-^,/U 
7|**->7x^JU) -1, 1. 1, 3, 3, 
)\,*u-7nrt>—m*-Vi. 1, (3, 4-v* 

M+y7iy+-» ^^-If^-^Jc^J. 1, 4-£X 
(3, 4 -v*>;Utf*->:7xy'*-» ^>-^>-J»7jc 
1, 4-£X (3, 4-yM#*y7i/*'» 

t'7x-;i/-ai7K«i. 2, 2 -ex c (3. 4-^*;u 

/tf*->Xx/*-» 7i-W ^Pyt>-»7jt!Kl, 2, 

3, 6, 7 - :T 7 * U ^t 1 h 5 

1. 4, 5, 8--^-7^l/>-r h7^^>K-*7j<L«j 
[0 0 3 0] *^W<07|?U-f 5 K£«iff-5RgUC7|?U-f 

*xh^:7j/l/tf>&-?S7M&<!:UT(i. X5^>^h^ 
*^>K-^tJc^ h^^3^>K-»l7k 
1*1, v^P^^^^h^^^^SI-STk^ 2, 
2' , 3, 3* -'(>77i>'>f h7*^>K-I 
7)08l. 2, 2* , 3, 3' - biyji-JlT^^ti)l7^> 
K-«7ktt. 2. 2-tfX (2. 3->>*A-7K*->:7x 
^PA>-ft7K%. 2, 2-tfX (2. 3-v* 

M+-/7i-W ^*t7^jU;tP:7-pA>=SS87M&. 
t'X (2, 3 -v*;UtK+->7x-;U) X— tMU-SS* 

ex (2, 3 -v*;u*'*->:7x-;i') x;ux-f k 
=ft*tt. fc'x <2, 3-v^j;utK+->7x-;i) x;u 

* >Z38*«J, t7 (2, 3 -y*M+y7iZJW 
jt*>=*K*tt. 1, 1-fc'X(2, 3-v^;ptK*-> 
7x-JU) I^>rl7k«l. 1. 1 - t'X ( 3 , 4-x 
*M*-/7iZJK X^>-|i7jc^ 1, 2-tX 

(2, 3 -v?*;U/-K+->7x_;u) x^>rS7kl*. 

1, 2-fcfX (3, 4-y*M+->7i^W X*> 
-ffl*^ 1, 3-t'X (2, S-^^^tK+v^x/ 
^>-tf>-«l7k«l. 1, 4 -ex (2, 3-^* 
Jl//-K*->7x/*-» <>-b*>-»7X%> 1. 2, 5, 
6-1-7*l>>T\*7l]Jltf>m-m7k®. 1. 2, 



3, 4 -s<>if>T b=7li)l*>1&-m7k1fa. 3, 4, 

9, 1 O-^'JU^h^^UTKVK-SlTkiau 2, 

3, 6, 7-7> h^-fe^K^^^^K-^Tk^ 

1, 2, 7, 8-7x^->hU'>xh^*-'l'7K>K-|S 

£fc(i 2 «JU±S^UTfflU4C t^T^-S. 
[003 1 ] ±IE7 i h^*;i/7^>^-Sl7K!|«!l07t 
S35±OD7kjgll^co-gBSfc(i±T«:. 7Jl*a&. > 

Tltl/tr h5*;U7K>Kr»7j(!K)S:ffll\-5Ci^T 

5 L > _ 4 - TVJim. >7s&. 

fv->7*-h«. -h'JPS, XtPf V7*n^;n 
€8f h5*;u^>K"ii7k%iro5?sgs±07jcj!i^ ; ?-<D 

>S. 'J 5*>«*WI«T(*a:<. £&«<S 

[0 0 3 2] *^MlC«-S7HU-f 5 H«^-5fc*(Cffl^ 

e.n-5.a?flis#=&^*;u^>K«7ic!taii-flsa (5) t 

Wlcii. vu~r >K8i7Mai. 2->^vL~f >&&tJc 
48k 2. 3 -y^f^7H'>KI*», 2-x;U*P 
■*U-f 2, 3-y7;WQ7K 

4ft, 2- hUXJU^P^f^vW^&S^jOBk 2, 3 

-v hU7;u^p>f 1 ;u^U'-<>K^7jc^ 2-x^u 

VU-f >KSS7K%, 2, 3 -•xX^^U'-<>KS7jc 

2 -7i-Jl-7U-f 2, 3 -y7iZ 

Jl/V U-f >K&7M^ S-SJl>#)l*>-2, 3 -v* 
;U7K>K»7k^ >5^U-5-/;MOU*>-2, 3- 

->*7l/7K>Siai7k!Ki. v^^U- 5 -,/,Mv';u*>- 

2, 3 -^a;U7K>&fci7kiaK 7^*p-5 

*>-2, 3 -v*;U7K>K«l7Kie!l. -^X^P-S- 
y^7K^>-2, 3-^A^tK>KIR4c«9. h'J7^ 
*P>^U-5-/;U7Kyl'*>-2, 3— >A;UtK>H 

a***, vhu^^p^^-s-y^/i^ju^.^- 

2, 3 -v*7M*>8li7jo&L x^;I/-5-/;utK;u4- 
>- 2 , 3-v^^>K»7jc^ vx^;u-5-y;u 

tK;u^>-2, 3 -v*7U7tf>K«|7Mai. 7iz;i- 5 
-y**iU*>-2. 3 -v2jyUtf>&?S7Mai, -/7i 

x;u- 5 -/;MOM=.>- 2, 3 -^A^tK^KH* 
I*. ->X-1, 2, 3, 4 — fh5t KP^JUKSfTjc 
1*, 5 -/?7U-->X- 1 , 2, 3, 4-?h5tKn 
7^;UK«7jc^|, 5. 6-/^->7>-1, 2. 

3, 4 -x h5t KP7^;PK»7jcia. 5-7;UtJ"P- 
•>X-1, 2, 3, 4-^h5t KP7*;UKJl7Ma!k 
5, 6-v7JU*P-->X- 1 , 2, 3, 4— rh^fc 
HP7^;UK«7k^ 5 - MJ^M-P^JU-^X- 
1, 2, 3, 4— fh7t MPX^;USf«l7K^ 5, 6 
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- : SYV?)\,*U*J-)\,- : s?,-\ , 2, 3, 4-rh 

7t HP7*-»l/K3S7Mak 5 -x^;u-->*- i , 2. 

3, 4-f l»7t KP7^;U«JR*«1. 5. 6-/If 
JU-vT.- 1 , 2, 3, 4 -7- h^fc HP^tJ'^KS* 
1 -7 3L-JU-2- (3, 4-/*itf+->7i2 
^U) 7-fe*l/>J***, 5-7i^->^-1, 2, 
3, 4— f(«7t HP7^;U1ISI*^ 5. 6-/7i 
->!U-vX- 1 , 2, 3, 4-f h7tHP7^Mt 
Tk&s 6-JL^-)l>7-$>)lrmm*.Vi* 1-7ir^-2 

- (3- (3. 4-v^;P/K4 i ->7x>'**» 7i- 
)l>) 7-fef L U>8t7jt<Bk 1-71-^-2- (3- 

(3, 4-v^;PtH+->7i->»U*;U7H-;U) 7i- 
JIO 7 , -tr5 L U>«f7X!Kl, 1-7i-;i/-2- (3- 

(3, 4-i>1))\,1£*i'7x.—)VZ>)\,*—)\,) 7i- 
JU) T-\*.3-U>m*Vl. l-7i-JI/-2- (3- 

(3, 4-vAM*y7i-^l'7^-;l') 7i- 
JP) Z-b^U^MTk^, 1 -7i-^- 2 - (3- (2 

- (3, 4-^*./U7H+->7i-;U) -TV^P/t=A) 
7i-W 7-k5 L U>S7K4ft. 1 -yji—Jl- 2 - (3 

- (1, 1, 1. 3, 3, 3 -s\*y-7)\,*n- 2 - 
(3, 4-v*;utK+->7x-;u) -ivynn—M 7 

j:—)1>) T^U>M7^m. 1-7x^-2- (3- 
(3, 4-v*;PtK+->7x— ;u) 7x-;u) 

1 -7i-A- 2 - (4- (3, 4-i>1J)l 

^•>7i/*-» 7i_w y-tfuymfr®. 1 - 

7i-^-2- (4- (3, 4 -v^JU*+->7x-;U 
7irW Tis^^l***. l-7i- 
;U- 2 - (4- (3, 4->'*J^*y7i-WW 
-JU) 7x-;U) 7-tr5 L U>«l7K^ 1 -7i-A- 2 

- (4- (3. 4 --sIDVIfrlri/-? jl—)VX)V7 4 — 
)V) 7izM 7-fe^U>*t7M3!k 1 -7X-JU- 2 - 

(4- (2- (3. 4--^*;UtK+->7x-^) 

p/<-;u) 7i-;W 7-fe^-u>JR*m. 1 -7i-A 

-2 - (4- (1, 1, 1. 3, 3, 3-s\*y-7Jl>* 
P-2- (3, 4-x?j;M**->7xX ;u) -fV7"P^ 

-;u) 7i-;n z-fe^u^*!?^, i -7x-;u- 2 

- (4- (3. 4--^A.M/7l«*->7x-./U) 7jl-M 

T-kj-uymfoVi-. i -7x— ;u-2- (6- (2, 3 
c n e sstss^ w v * 2 « ju 

[0 0 3 3] £7t. ±E3ifll^W> J ^^7K>'KM7)c^ 
<D : %mi*±.<D*mM : i-<D-m*LlZ\*±T*:. 7Jl*t3 

Rt? [%] =t?' [d I /g] +v [ 
(SlxC (B) (CfcOT. RtjI*. ##&*ja«iS#7# 
JP> -T^toB. 2 3X:T6>r^«??U7t^«S«iS© 

U. 77' [d I /g] 1*2 3TCT6^rfiff??UfcS^ 



4 /yfa^f>-4' --r;us. tf_;u», 7'Jjus, 
•>7^I. -fv->7*- KS. - h'Jal. JkZMVZ? 

>S. t'- U^>S, x^ - U rVS^SMTIi 
[0 0 3 4] cft£<a^«s#w^*;utf>i!&*l&<& 

[0 0 3 5] *56MICfcl\Tli. ii«C0«*^3R*U V 

U £*5t (E) (St 9) T^-faffiiEHro-rh^JU* 
[»9] 

Ml : M 2 = 1 . 00:0. 90~0. 999 (E) 
CSfcxC (E) iCfcUT. M 1 li^T^VO'OHBL M2 

0. 9^**TI4+#«:«tt*?l#ttJ-ril©»?««< 

^e»n-r. o. 9 9 9t;u£jgA3<t+ttfc*si&i4it£ 

fTPCcfctfT^fclx. #£L<I*. 0. 9 2-0. 9 9 
9t;UT»y. MIC»£L.<(4 0. 95~0. 9 9 9i 
;UT*U, S ! fc<(f*L<liO. 9 6-0. 9 9 9t;KO 

[0 0 3 6] *3Slfllcfcl*£Sgft4$ft<h LTa?«5g£- 

T. ^75><hTh5*^7K>K-*l7)c!|aot;U»©M 

IMfjhfcfTStf. *!6WlC*5lNTIi. tg*SSii*ltS]fi<a 
5~9 9t;u%*a?ffi8^*v*^>KM7K^-ci4± 

uTfcu. -ffc^s. nwm&itmmo 9 5 ~ 1 w% 
i475ys*^#-r*ctic*-5„ stffliEa«tu^o5e 

«S^Wv*7-U7l«>K»l7k^ffifflU7tl«^ tH'J-i*5 
(B) [«1 0] TftK$n**t»ttSiS^R7j^. 

as (O cai 1] Tasti-saffiKHT^-sct-e 

MM 0] 
d I /g] X 1 0 0 (B) 
[»1 1 ] 

9 0 [%] ^ R 77 [%] ^ 1 0 0 [%] (C) 
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1 3 5±1 0tT6 0#g«g. 2 8 8±5Wffl)S 

ici o«.-iaai«Lfc^tt!i*B«rccku, isasicis 
[0037] mm<D9zm&&mi't>jm>&m*. 

v*;u*>K&*&<£teffl*ii. ^*«^±sij«oi o 

~9 9 ElC»£U<li2 0~9 9^U% 

T&U* fit)ff$l/<li5 0~9 9^%Tfel.. 
[0 0 3 8] *flWlC«S/-t?'J^S H*SaiSr-5 

3-tnumfr7*)\>W.. 4-^pni*7^K. 3 

-T'PtMTk^^;^ 4-^'P : E^7^J^ 3- 

ism*??)^ 4-* h=¥^m^y^j^ 3-mj 

37Jk*P>3MHS7j<:7^U&. 4 — h'J 7;ktP>^l/ 

»7k7^/UK, 3, 4 -\z.7 3L—)\,i>*)\'#>m.m*. 
2, 3 -tf7i-;u-^*^7K>K«7k^i. 3, 4- 

-V7i=;H-y^y*^#>«JII*«I, 2, 3-y7 
x-zUX-^Uv^j./U/tOKilTk^ 3, 4 
Jlr>UU74 KS'ftJI'tfWftftHklfe. 2, 3-/7i^ 
*}\,-7 4 VVfifrftytete*.^ 3, 4-^>y7xy 

>v*;u^>KiS7jciia. 2, 3-^>V7xy>-^*;u 
&JS7M&, 2, 3 --j7jl— j^j^>^^j^>mm 

7K&. 1. 2 -i-7f\s>iS1})l>#>I8im*yi. 2, 3 
-*7*U>**;k*>BHR7M^ 1. 8-^"7^U> 

zu^aiR^-fv^p^-^s^^-rs^ 
*;uKfc7jc!BM8aK*£7tii2, 3->>a;k**->*:7* 
k>«7M&liS3U*£. ±E^««£*jv^/-|/tf>Stfl7)c 

•5. 

[00 3 9] 'J-f 5 F©t¥iS73&IS. * U -f 

5 K£»£^fc£»7*;£££«>±TiIffi-e£-5;&<. * 

$-5W«iS»<tLT. 7i/-;k o-^PP 

71/Hk m-fDD7i;-;k p-^PP7x/ 



-Jk o-£U"./-Jk m-* UV-Jk p-!7l/y- 
;k 2, 3-*->u/-;k 2, 4-*->U'>'-Jk 
2, 5- + ->Uy-;k 2, 6-*^Uy--/k 3, 4 
-**>U/-Jk 3, 5- + yk^-;k N, N-v» 

N, N-vX^kT-b h75 N, N->>*3Mk*h 
*->7th75K. N-^^JU-2 -tP'J K>. 1. 

3--^>^;u-2— - (s.y*j*j?s >. n-*3MU*>:/ 
n^e-pix. i, 2->f^h+vx^>. (2-> 

h*->x^-;u) X-^k 1. 2-tf^ (2-*h*-> 
Xh + -» X^>. If* C2- (2-^h+yIh+ 
-» x^UJ x— r;k fh7tHP75>> 1,3- 
5>**»>. 1, 4-^*1t>. t'Jvk t3'J 
>, 5>*^>UU**->I*. v>3Mk7Jk*X 

»^if€>n-5. cne.©w«ijS«(i*i*T? ! t)*>t(i2 

[0 0 4 0] Sic. lUTIc^-riSJR^ft^^-tirT^lsie) 

ir>, h;kx>, o -+->U>, m-+->U>s p-+ 
->U>. o -i7P;P h->Ux>. m-£a < /Uh./kT>. p 
-i7a;H^JHX o-T'PtNUk m-7Pih 
jkc>, p-T'ntNl'XX 2>p;k<>-te*>. ypA 

[00 4 1 ] *f£B.BlC<£-57|? U-f 5 KrotSitlCfc 

&7)08j£^flnUT5JS£*&l:7--573;£. (P) v75> 

<t s?tg«s m if * >mm*v>&iiu * teje $ -t*-/t 

^^(t -577;*. (/\) x75X Th^>fi}m>&- 

[0 0 4 2] SMSSSWtfU-fS K*7tliSB«S^W7|i 

-CS KfflSB<*£i oot;aT©«ig. ft<*fi<](cii. -2 

0~70'C. £f£ U< ISO ~ 6 Ott'HfiJU, 

5 0~3 0 0'ClCiUS$±(fT-f 5 H-fb-T-SCtlCt U 

it) . *7t, -< s ^iutm^f&uao-i s. v-imzm 

iNT^Mlc^f* Nb«:fr573;* Mb*-fSK^t) . * 
5lMiy7Sk 7 L h^*^>K-lS7)c%S^a?«8 
^W> ? *;U7K>KJ!i7jc«jS:S^U7t^ WfiftffiSSZ// 
*fclitt^Btt7)cffliS«©?¥ftT*fc(i'F?¥ST. -T<lc 

[0043] s^f^raiiffiffl-rstyT-roitsi. ssi 
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«StXSJC5iSSlCj:US^-5^ 12?<hUTI4. 1-4 

WIN'S FfcfcfMESWttlSetLT. «fflTS*JWS 
BSSSfclCifr-S <a*tt±TJMHflXStl**>W-Ttttt 
HOT. 7 0~9 0%<0Ih|iR^'C$.-5. ) ^-CK/STS 

[0 0 4 4] kj£je?3I4. «icwms*i**©Ti«i:t* 
a*, ant. *mjiT+^T**. sffisaAii. &izn 
pg5ti*t>oTtt»i>^ as. a*, ssi. 'vua 

A. 7*d>T*U, #£U<i4*;£14fUre 

Ml : M 4 = 1 :0. 001~1 :0. 
[fiiC (F) ICfcOT. M 1 ttfflB&RtBT&y. M4 

**wi=fei*T. a?««$w*y-f5 Kfidffi#©»att 
gj±. aa (a) cai 3] ©afiii5fflT*-5. 

[»1 3] 

Cr?) =0. 2~2. Odl/g (A) 

Cast (A) iCfcUT. (tj) (4. 3gffi«£W#'.M5 

K*MBft*N->^- 2- troy k>ico. 5g/d 
i o»gr;§ft¥Ufc&. 3 5*ci=feurasu/£*4att 
k. j sffistw^u-fs K©»a«iS(is ast 

(B) [»14] CDafiStBfflT'ifc-5. 
[814] 

C 77 D = 0 . 2~2. Odl/g (B) 

cast (b) feasor, ctj) 14. mms**>k i .w s 

H*7i/-*/p-^ na7x/-«/UB*;8a (1 0 
/90 (wt/wt) ) ICO. 5g/d I OSftTSW 
Ufc&. 3 5ric£liTa£U£*MttttS) . 
[0 0 4 7] *Jfe«OiMtttt»llCaiiT***lTft 
5>7j;i£UTt4. 

a) §gfllS#W*U'f 5 K«!lSE<*jS>«. 

[0048] b) »iMi**-r*->- h©M-a*fci* 
nunc. KttSd*#y<rs KffiBitigjff. a?«s#*r 

a*fci*a*ufca. muMear*. co&»«£w-r 
[0049] c) agmsswtfy-f s K«ingf*;g>8£ 

^5^«»C»fl>l/fc»R«l/T*««**j|!y-f 5 k 
£lc«fcyig»*fr£5. 



[0 0 4 5] *r«»K*T«AE«*fT-3TK« 
SSWtf'-M £ K££I>ST -5 IcPgLT. =S«ig3tti«a< 
»*Kffl0 6ti«. UTI4, 

MJX^JW75>. h'jy^U7S>, hy<>^U7 
5>, N, N-&*9-)UT=-V>* N, N-ylW 

ziUX t'Jy>. i-ta'JX fl-Ka'J>. t- 

bT3UX 2, 4-JI^5», 2, 6-./U*5», +^ 

y>. -fv*/y>«a»*if e>n-&#. #$u<(4try 
s». T-eay>T»*. cne>ttS8©ffiffl»«i. s 

[0046] wci^so^fflaii. ait ( f) ca 1 
2] ©atefEa-cfc-s. 

[SI 2] 

5 00 (F) 
[0 05 0] d) SigtRS^W^'J'f £ K£S«*¥bai 

SaPR<*n-5t>©T(4ttl>. 
[0 0 5 1 ] *^MlC«-5a?«IS!7|?y-f5 SBtSBT 

a $ n-s ?j?ras#*r v * (c & * mm - m. 

[0 0 5 2] ^MSigaii. 3S. 250~450tl|iJ 
&#&fflT?f*. »*U<I4. 3 0 0~4 0 0*CIiija. x 

MflBT*t>Jf?£u<ftffin&a>tf. 3 3 o~3 8 o-Cii!j 
a-c&s. as. 2 5 o*c«fcyisi^a-cttag«s^i4 

fiCUlC<<. 4 5 0TCfcttil*»*Ttt*«SS#".M 
SHC«tt*ficUK. -tCDWfe&t+tfiza&til^ 

[0053] j&a&aisiHtt. tt©«W6a»ftcj:y«a 

aS. 0. 0 0«IB««»*L<. 

<(41 8>~3 0B#IHSiI&Tfcy. fit>#$L<l4l 0» 

~ 1 omrsimkx&z. mv&mmfio. imuu 
Jsi*£SK«E«a*-Hrcfc<. *&. a«. 1 ooeia 

*IBit*t9B«S#y-f S Kic*tt«tficy«<, *o 

[0054] KMaaEE^a. as. ^stffi-c+^Tfe-s 

14. ^$lC»JPB^n•5'feOT-|4^:l^A<. aS. SSL s 

15. 's'J'^A. 7;U=f>T»y. »*L<I45F 
;St4ai*T* -5 gjrif 7;u ^ -5 . 

[0055] j»«iaTafT-rsa?«s*B*(sas 
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;k 7JK5"7A. 3/t.JUK if PA. H&tfS 
[0 0 5 6] ^S^jili, 3iftS£Wtf 'J'f 5 KOJE 

;ua. »*^ft*rc^e>nfcss*8g£**y-f s 

[00 5 7] (D fCiJMItS^ii. CCD7j;£ 
ISA£-?ftJ&ai::ftfll4fWftT&«. 

[o o 5 si © -ftftitftftftixeiKu msoitTfc 

#tt5S*US:ftft1**»fc». ^OftftACttftft-rs:* 

ft. co^iiii, -ftM«:*iwaBiini±ftic*sffl*t?r 
lire**. 

[0 0 5 9]® ftlllftSAlXftftf ^ftftCMftft-r 
[0 0 6 0]® ^©*£8*&31£j£ t t : '£TfTl\ 

&-ft, ftntftft»ix«ftu ftaoBj&Pttsn&ft 
£A«n»fcft. lift, *«oft«a*«W6ft-i-«*at. c 

(TD^iSli. -ftn&ftltAftftX£«tt>. 1#icyu^ic 
«fc*:7^UA^->- hOdcJfc, igftaJtUTOfiJffllcfS 

[0061] *fSfB(c<£*7t?yw5 K^6>se>n-5>§>« 

££liSS>gli, *»ft©«««ft*#U-f 5 KOMI 

osfmasxercfciNTftgT-**. ?g**fc(igs>g 

14, *»ft©ft««ft*#'J-f SKtfl;i)6Wa:R**fi 
c£fcOft«£fflOTHft-r-5C<ta*TS*. <£ffl-f£ 

cne.<Dis«ii. ft»*«:tt2aia±aftbTfto 

•5ct^T^-5. ££UTfflO-&ft^l4. *rb*>ffft 
-fa£>gl4ft<. ttSICJ^-ICfiftUftftOW-fctt 

«Tt>a»*;ba:i*. *ft9!icft«#ij'r s F££ 
*-r«»a*fci*ftai>soaiftii«i»«:i^ 

[0 0 6 2] *n6©ai«tt. fflHfcft»«£*ftWE 
^STH'J'f 5 h'<h«^to-e->S:^MlC*fr-5. ft Oft* 

fttftft-T*. »ft(4, 1 ~6 0%(DtEHTigfflT^. 
»$Kli5~40%, K(C»*KI41 0~3 0%O 
*ftft©*'J-f 5 K*ft*r****ftl4 

Bftftonft^»iiiis«t«<. £tsa<Ditmtfi±Tmm 

[0 0 6 3] *ftft®MM1£ft*a!©dS. 5Sft«#W 
ft'J-fS KI45S»ia^J!«IX*tpIftT*S. iSfitfiJtflsJQX 



£14, ft«»ftft*UW S K*ftftUT»lll««i:U 
-t©ttftT«*fcftft*fffc3ftIT*y. 

fluttusft. MUftJB. ebbs. ft^?K, yp- 

fi£7B. ft£fi£Jfc. Dftftft. ftftttttftft. 

[0 0 6 4] *3gfH©jiaf&lSfcft*SJI4, M9)(9gn& 
fttttoaoftB-c*OTattWft. «X.HWUx?u>. 
#'j?aei/>. *'Jft<be_;k #u*fl:t=U7 s 
ypy^vxx #yxfi/>, *uft«Kx;k 

ABSfflBi. *iJ7? L U>fU7^l/-h, tf'JX^U 

ft*-K PTFE, -tr;UP-< #'J7UU-h, * 

X— ftUx~?JMrh>. /f'J7i-U 
>7^7-f H. #U75K-f5F. *'Ji-fM 5 

IttMMbttttft. BAtfftBfcttft'J^^x:^ 
A7^tHW. 75/«ft» #U*l/*>. y'Ja 
>t8flt. S B R, NBR, Tfi»#'Jl^f*. X#* 

tfu->7'*-K 7i/-;u«ftatf#yi;* 

ftfcftSftfcT'V > F<b*fcli7' P -f It** C <h fcpjft 
[0 0 6 5] *£ft0ftftftS»*lil. *%W0DBfl«J* 
^>#A. W&tk* =»<bt'J^>» 7yft9R«ft 

fct'offlgattia^aik =«b7vw>. ftft-^y* 
-f^^osaifl«j^ttia)±aij. t^^^k. ->y*. ^ 

77'fhSlOH('5»y*>^|S)±l. ftftA'JOA. -> 
U*. ****ft*^5/9Aft©W«ia«l±«. ftft. 
ft$ai», 7;U5=«7A», ftt»^©ISifi3lft|o)±»J, * 

5^-. ->77vA^X 7K*7;U5^-. ftftKfl:tt. »fe 
«ftt«i«T**. S^^;i(*!t#«CRB^Sn-r^551073 

[0 0 6 6] 

[ftftft] JUT. *56W*ft«lftfe«t^itR«!llC«ky» 

«icftft-r*«*. *ftftacn(c<ku. •(5ie>*ijpg$n* 

t><DT(4«:l>. «:33. ft«*>Ta-ft«Jtt©aJSI4JJc<D^;4 
iCcfc o/to 

(00 6 7]® WRttft : *'J-f 5 KI9B#ttN-> 
^-2tQiJK>i:. 0. 50g/100ml©ilS 

[00 6 8] © SftiSft : I PC-TM650met 
hod 2, 4, 9 ICftlV 9 0* 9J«HftlC«ky38SU 
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[0 0 6 9]® ^ffl&J&HK : 1 3 5± 1 0tT6 0 

ft&mk. 2 8 8 ± sicro^eajsrc i o»ia«aLfcRi 
[oo7o] nmw- 1 

IC, 4, 4* -t'* (3-75/7x; + 
-» t7iZJl<7 3. 6 9 2 g (0. 2 0 0t;l/) S<t 
ZfH- 2 -tP U K>3 0 5. 1 3 g$gA 

u sjg»aaTicfei\T3 o^a^ufe. *-<osl 

3, 3' , 4, 4' - t'7i-^7 h^;*>Jl/tf>&-*l 
7M3J5 7. 0 7 8 7 g (0. 1 9 4^10 £E>£iSglC 

;±su^^^iijbT*n^. ^igT6i^iaj»ifbfc. 

IC, -4 -\ . 1375g (0. 0116^ 

;io *^»dumici oisiB]ix#u>s:. /p<uTse>nt 
fc„ 

[0 0 7 1 ] [# U -f £ JUACDftg] MCtK 

U7S KK5S)SO-®*ISy, ^-7,7<^Ai:UTD 
u P o n tttS^5TStt^'J-<5 K7-fMKa p t 
on-ENZT±lC^7,hL^. 1 OOt, 2 00 
■C. 2 5 0°C-C&* 1 l^raiPfftUT^U-f £ 

[0 0 7 2] '.MS K«Ji(*£>tti!{] tilll* 

U-f5 KS*7^;UA (4 Mm) Sr. ^f/t>X^v- 
fcSHEiiSi?SBHY-0 2 B-T (1 8 Mm) <h*5S7 
5kg/cm2, 2 8 0 *C. 1 BSHWlfettTiQ&ffi 

5 vmmto.*w>mk. m\z*- u-^T3 6 o 

[0 0 7 3] [fttttlfc] »&*ifc««S!#y<rs h'» 
B<*£ffll\ I PC-TM6 5 Ome t h o d 2, 4. 
9 IZ'&1\ 9 0* 5"JBtKia£*T^fcig5i, 2. 4 2 kg 
/c rnTiot, 

[0 0 7 4] [«f?2?5£14SaS&] ttB# U 75 H&Sfc 
CM/*-?*. 2 3%T6*flnft&a<0*tftttaii 
0. 7 8d I /gf*U. ttftttftOfitft*!* 1 0 0% 



4 1 kg/c mTiot. 

[0 0 7 5] [*H3W&14Sii*] *«S#'J-fS KM 
ft* 1 3 5tT?6 OftMEftfe 2 8 8"CO¥B«lC^ 
fSS*T|6]#lCUT1 0M9H£-£*¥BMtMttIfe* 

[0076] mmm- 2-12 
si rc^bfct(Dicffisu^JU^(iii«6ffij- 1 tmmz 

tMT±Tm3\Z7ji? Q 
[0 0 7 7] ite^l- 1 ~ 4 

«2IC:*Ufcfc©lc£MUfcJUtt1ilSfli0!l- i t^mz 

tm-^xm4iz^-r. 

[0 07 8] SI, 3 lC^L/t«t5lCv75>. -^h^ 
*JU?1«>Sl^ftl?k«!l. *SBi*±9Jro§J£&tf/*/5:i;t« 

[0 0 7 9] CftlCfcfLT, S2, 4lC^L/t«fc?lC>> 
[0 0 8 0] 

mw<D&)&i y, sgtss^w* y-rs k© 

gtSBftT**«#SS14lcflin^agfllS$W^'J7 5 K 
[00 8 1 ] *£MlcJ:U. iWSft140*^i:e>-r. #ffliBt 

&iaic«nfcSiffiS£w# u -r 5 k its e»n 
[oo8 2] *5nwic«ty, wiiMs©*a:&r. ^aas 

[0 0 8 3] 
[Si ] 
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£l £!6tft|-l~l 2 -ffiffl*/^- 





¥ TVs *1) 


*2) 

e KM 


5fc«B#± *3) 




i 


m-BP 

71 9ft ft i 


BPDA 
R7 0787^0 1941 


MA 
1.1375(0.0116) 




2 


t 


BPDA 
57 07S7K) 194j 

O 1 . V #(7 1 W« 1. *J*J 


MA 
0.9806(0.010) 




3 


1 


BPDA 


MA 
2.5496(0.026) 




4 


t 


BPDA 

JO (1 ilOV v . X 00/ 


MA 
0 2942(0 003) 




5 


MAPS 


BPDA 
K7 ft7ft7f0 194) 


MA 
1 1375(0 0116) 




6 


PAPS 

OA 1A/I//) Oftft\ 


T 


T 




7 


m-BP 
73 692 (0 200) 


PMDA 
42.3153(0.194) 


T 




8 


t 


BTDA 
€2.5126(0.194) 


t 




9 


T 


ODPA 
60.1827(0.194) 


T 




10 


T 


NTDA 
52.0269(0.194) 


T 




11 


T 


BPDA 
57.0787(0.194) 


NCA I 
1.9043(0.0116) 




12 


t 


BPDA 
57.0787(0.194) 


PCE 
2.8796(0.0116) 



[RM1 

@*l)ra-BP;4, 4 ' - (3 — T ^ / 7x/^V) tT7i^/U 



MAPS ; (3- (3-T 5: / 7i> 3rv0 7*^/10 */K7-f K 

PAPS;^ [4- (3-7^ 7*^/U) K 
®*2) BPDA; 3, 3\ 4, 4* - Vy^—fVy- V T^/^^K— 
PMDA ;^d^7 h»r«*«5 

BTDA; 3, 3\ 4, 4* -^^7x / >X h 7 rt/WaK^Knlli** 
ODPA ;f^ (2, 3-^/W2t?*^7*=./v) 31— -7vwr&7k«> 
NTDA; 2, 3, 6, 7 -t7 * U->"^ h 7#A'tf:'tt:i£K;Mb 
® * 3 ) MA ; W >S**S*«3 

NCA; 5-/^*^-2, 3 -^#/U#>M*Uc4» 

PCE; l-7*^/W-2- (3, 4-^/^^rv'7x^u) Tir^U^**** 
[0 0 8 4] [«2] 



(18) 



2001-323065 



*2 Jt««-i~4 







i/*7>> *1) 


rh7***' *2) 


5fcflMf± *3) 








g(**) 


g(^) 


It 


1 


m-BP 


ODPA 


MA 






73.692(0.200) 


52.7374(0.170) 


0.4903(0.005) 




2 


T 


BPDA 


*L 






58.844(0.200) 






3 


T 


BPDA 


MA 








57.0787(0.194) 


0.0294(0.0003) 




4 


T 


BPDA 


MA 








57.0787(0.194) 


1.1767(0.012) 



*3 2 • smits* 







ttftttl 




9 0' ia«S*»ffi<kg/cm) 










##ffe *4) 


fiMFtt 








1 


0.78 


0.78(100) 


2.42 


2.41 






2 


0.79 


0.78(99) 


2.40 


2.38 


&& 


M 


3 


0.58 


0.57(98) 


2.45 


2.44 


&» 




4 


1.42 


1.41(99) 


2.25 


2.25 


fi# 




5 


0.48 


0.47(98) 


2.35 


2.34 






6 


0.52 


0.51(98) 


2.37 


2.36 


&# 




7 


0.72 


0.72(100) 


2.36 


2.36 






8 


{ 0.85 


0.84(99) 


2.26 


2.25 






9 


0,48 


0.48(100) 


2.36 


2.35 






10 


0.67 


0.66(99) 


2.22 


2.23 






11 


0.76 


0.76(100) 


2.40 


2.39 






12 


0.74 


0.73(99) 


2.36 


2.35 





C/L«3 



©*4> < ) rt©*tttJ*««saEW««r***1- e 



* 4 tt««- l ~4 • ifttfe* 





tt**HK(dVg) 


9 o° mm&i 


S3fii£ (kg/cm) 






*4) 






it 
K 
91 


1 


0.19 


0.12(63) 


0.78 


0.71 




2 


2.56 


2.25(88) 


0.81 


0.71 




3 


0.80 


0.79(99) 


1.22 


1.01 




4 


0.67 


0.58(87) 


0.75 


0.62 





A mm) 4F100 AB17B AB33B AK49A BA02 
BA07 GB31 GB41 JJ03 JL11 

4J040 EH031 GA03 GA06 GA07 

GA08 GA14 GA22 GA24 GA25 
GA32 HB36 HB39 KA23 LA06 
LA08 LA09 MA02 MB03 NA15 
NA20 PA30 

4J043 PA02 PA15 PB02 PB05 PC015 
PC016 PC025 PC026 PC035 
PC045 PC1 15 PC116 PC135 
PC136 PCI 45 PCI 46 PCI 65 
PC166 QB26 RA34 SA06 
SA14 SA42 SA43 SA44 SA45 
SA46 SA52 SA54 SA72 SB01 
TA22 TB01 UA081 UA091 
UA121 UA122 UA131 UA132 
UA141 UA142 UA151 UA152 
UA241 UA251 UA261 UA632 
UA662 UA761 UB011 UB012 
UB021 UB022 UB061 UB062 
UB121 UB122 UB141 UB151 
UB152 UB281 UB282 UB291 
UB301 UB302 UB351 UB401 
UB402 VA011 VA021 VA041 
VA051 VA061 VA081 VA091 
WA09 XA13 XB07 YA28 ZA12 
ZB01 



